Dystrophic calcification

This consists of the irregular deposition of cal-
cium salts in altered or necrotic tissues and
formed elements such as thrombi. Deposition is
irregular and may be sufficiently heavy to
render the part chalky or even stony hard.

Predisposing changes. The local changes
which predispose to dystrophic calcification are
as follows.

(7) Hyaline changes in fibrous tissue. This
occurs as an ageing change in arteries. Increase
in calcium in hyalinised artery walls is usual,
and it may be sufficient to convert the vessel to
a rigid tube, as in Monckeberg's sclerosis (Fig.
14.19, p. 376). Calcification is also common in
dense connective tissues, for example tendons,
the dura mater, and the scarred heart valves
following rheumatic endocarditis. It occurs in
some tumours, for example in fibromas (Fig.
10,15) and in uterine myomas undergoing in-
volution after the menopause. The 'brain-sand'
bodies of some meningiomas consist of con-
centrically arranged cells which undergo hya-
line change followed by calcification.

Fig. 10,15 Dystrophic calcification of hyaline con-
nective tissue adjacent to a small blood vessel in a
fibroma. The calcified tissue is stained by haem-
atoxylin (even after decalcification), and presents a
dark granular appearance, x 500.

(2) Tissue death. Calcification commonly
occurs in (a) the necrotic lipid debris in ather-
omatous patches, (b) fat necrosis (usually
around the pancreas or in the breast), (c) old
infarcts (d) caseous patches in tuberculosis,
necrotic foci in histoplasmosis and other chro-
nic infections, (e) necrotic foci in malignant
tumours, and (/) dead parasites (e.g. Trich-
inella spiralis and echinococcal cysts). Calcifi-
cation of such dead tissue is a slow process, and
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occurs only when necrotic material persists for
a long time without undergoing organisation.

(3) Inspissated pus and organic material in
ducts, etc. A large collection of pus, unless dis-
charged, may eventually become inspissated,
then calcified, and even ossified. Organic mat-
erial accumulating in the ducts of salivary
glands, or in the appendix, may become cal-
cified, forming 'stones' in these sites. Calcium
deposition in the urinary tract, both as discrete
stones  and  as  soft,  crumbling material,   is
caused by urinary infections, but stone forma-
tion occurs also as a result of increased calcium
excretion (see below).

(4)  Thrombi. Calcification occurs very com-
monly in old venous thrombi which have not
undergone organisation: hard masses are thus
formed in veins, e.g. in the legs, and show up
on x-ray as phleboliths.

The chemical reactions involved in dystrophic
calcification are not understood. Factors which
may be involved include the following, (a)
Local changes in pH of hyaline or necrotic
tissue, etc.: calcium is deposited more readily
from an alkaline medium, (b) Breakdown pro-
ducts of cells or tissue elements to provide a
nucleus with an affinity for calcium salts. Re-
lease of phosphate from nucleoprotein break-
down is a possible example. The strong ten-
dency for calcification of necrotic fatty tissue
was formerly explained by the affinity of fatty
acids for calcium, forming insoluble calcium
soaps. This suggestion lacks supporting evi-
dence, and in particular subcutaneous injection
of fatty acids does not lead to calcification.
(c) Local enzyme changes: the normal process of
calcification of growing bone occurs in the pre-
sence of high local concentrations of alkaline
phosphatase. In experimentally induced lesions,
some correlation has been observed between
high levels of alkaline phosphatase and deposi-
tion of calcium salts, but the correlation is not
a very good one, and this is not a convincing
factor in dystrophic calcification in man.

Calcinosis circumscripta. This is a condition in
which irregular nodular dystrophic calcification
occurs in the skin and subcutaneous tissues,
especially of the fingers. The overlying skin becomes
ulcerated and the chalky material is discharged or
may be scraped out. This appears to consist chiefly
of calcium carbonate, as shown by solution with
effervescence in hydrochloric acid. Microscopically a
mild chronic inflammatory reaction with giant cells